The existence of invariant approximations for R-subweakly commuting mappings is proved. Our results extend most of the known results to a new class of noncommuting mappings. ᮊ
INTRODUCTION AND PRELIMINARIES

Ž 5 5.
Let S be a subset of a normed space X s X, и and T, I self-map-Ž . w . x, y g S; 3 an I-contraction on S if there exists k g 0, 1 such that 5 5 5 5 Ž Tx y Ty F k Ix y Iy for all x, y g S. The set of fixed points of T resp. . Ž. Ž Ž. . Ž. I is denoted by F T resp. F I . The set S is called 4 p-starshaped w x with p g S if for all x g S, the segment x, p joining x to p is contained Ž Ž . in S that is, kx q 1 y k p g S for all x g S and all real k with . Ž . 0 F k F 1 ; 5 convex if S is p-starshaped for every p g S. The convex Ž . hull co S of S is the smallest convex set in X that contains S, and the Ž . closed convex hull clco S of S is the closure of its convex hull. T and I Ž . Ž . are said to be 6 commuting on S if ITx s TIx for all x g S; 7 R-weakly w x commuting on S 7 if there exists a real number R ) 0 such that
Ž . with p g F I and is both T-and I-invariant. Then T and I are called 8 R-subweakly commuting on S if there exists a real number R ) 0 such
: z g A for A ; S and y g S. It is clear from the definitions that commutativity implies R-subweak commutativity, but the converse is not true in general. To see this, we consider the following examples: Ž . 5 5 < < 1 Let X s ‫ޒ‬ with norm x s x , and let T, I be given by Tx s 4 x y 3, Ix s 2 x 2 y 1 w . for all x g X. Then T and I are R-subweakly commuting on S s 1, ϱ . However, they are not commuting on S.
Ž .
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.5 Ä< < < <4 2 Let X s ‫ޒ‬ with norm x, y s max x , y , and let T, I be defined by
Ž . for all x, y g X. Then T and I are R-subweakly commuting on S s ÄŽ . 4 x, y : x G 1, y G 1 but they are not commuting on S.
Remark. Let T and I be R-subweakly commuting self-mappings of a Ž . p-starshaped subset S of X with p g F I . conditions is satisfied:
is compact and T is linear on S .
x x Then Ž . Ž . i P x is nonempty, closed, and con¨ex,
S
We observe that the proof of Theorem 1.3 relies heavily on commutativity of T and I. Naturally, one may raise the following question: Does the above theorem remain valid for a class of noncommuting maps? In this short note, we give a partial answer to this question. Thus we extend most Ž w x . of the known results to a class of noncommuting maps e.g., 1, 4, 14, 15 . Up to the present, inadequate efforts have been made in this direction. To Ž the best of our knowledge, there have appeared a few articles see, e.g., w x. 10, 11 which discuss the existence of invariant approximations for noncommuting mappings. The concept of R-subweak commutativity is a useful tool in establishing the existence of invariant approximations for a pair of mappings satisfying nonexpansive type conditions, as compared to other notions of noncommutativity, such as R-weak commutativity. This is evident from the proof of Lemma 2.1.
MAIN RESULTS
The following lemmas play a crucial role in the sequel.
LEMMA 2.1. Let S ; X be closed and T and I self-mappings of S such
Ž . Ž . Ž Ž .. Ž . F T l F I is a singleton.
that T S ; I S . If cl T S is complete, T is I-contraction and continuous
LEMMA 2.2. Let S ; X be closed and T and I self-mappings of S such
Ž . that T S ; I S . Suppose T is I-nonexpansi¨e and continuous, I is linear, Ž . Ž Ž .. and p g F I . If S is p-starshaped, cl T S is compact, and T, I are
where k is a sequence with 0 -k -1 such that k ª 1 as n n n n Ž . Ž . n ª ϱ. Then T is a self-mapping of S such that T S ; I S for each n. 
